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Foreword

I am very glad to write the Foreword for this book authored by Dr Dharam Paul Goyal who had attended a one-month
programme for trainers of information analysts conducted by the Indian Institute of Management, Ahmedabad, for Computer
Science University faculty from the Commonwealth Countries. Indian organisations are spending large sums of money to
understand and use information technology. This investment is growing at the rate of 35 per cent per annum. However,
the impact of the investments in IT on efficiency and competitiveness of organisations has been somewhat marginal. This
is because organisations do not make a careful choice of the application areas, or are unable to implement the chosen
applications successfully. Often data existing in computer files is not used by managers to improve planning and decision-
making.

Indian industry needs IT specialists who have a broad perspective on organisational functioning and concepts in designing
information systems. Similarly, managers need to be aware of the potential of information technology and the effort that
is required to harness this potential. From the contents of this book, 1 find that the coverage would be useful for providing
information system concepts to IT professionals. Managers would also find the contents useful, particularly because a large
number of case studies have been included.

IIM, Ahmedabad S C Bhatnagar







Preface to the Third Edition

Two reasons have primarily contributed in seeing this edition happen. First, the challenges posed by the ever-increasing
complexity of business environment coupled with the evolution and advancement of Information Systems and the enhanced
capability of ISs to cope with the business challenges. The second reason has been the encouragement received from the
overwhelming reception of the earlier editions and the feedback received from the valued readers of this book. I wrote this
book to fulfill the needs of a large majority of students, looking for a simple, easy to understand, and comprehensive yet
relevant material presented in a logical way on a subject like Management Information Systems. I am more than rewarded
when I see the objective of my writing this book being achieved.

In this revised third edition, various concepts have either been revised or updated and a few new chapters like IS for
Competitive Advantage; ERP Systems; Business Intelligence and Knowledge Management Systems; Evaluation of IS; IS
Security and Control; and Global ISs, have been incorporated. Every effort has been made to keep the language simple and
easy to understand. To provide a new and appealing look, the book is being presented in a colorful and larger size.
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Preface to the First Edition

The globalisation of business, widespread technological innovations, social and political changes and an increased awareness
in customers are some of the factors that have forced the business world to undergo rapid changes. In view of these ever-
increasing complexities of the business environment, a growing need for guidance on concept, issues and strategies for
understanding, developing and managing information systems in organisations is being felt all over the world. This is
because of the fact that information, which is a vital and necessary input in decision-making, is provided by a Management
Information System of the organisation. In other words, any organisation, to survive and grow in this competitive environment,
must have an effective and efficient information system.

Based on the feedback received from a large number of practising managers, students and consultants; and from a survey
of the available written material on the subject, an effort has been made to cover all the important aspects of MIS. Accordingly,
the book has been divided into six parts, each dealing with a major portion of the field of information systems.

Part I deals with an introductory framework of MIS, which traces the growing importance of information systems
and presents a general model to understand the concept of MIS, its functions and important characteristics. This part also
discusses the structure and categories of MIS.

Part II provides conceptual foundations on decision-making and information; and it also clearly describes a system and
system-related concepts.

Part I11 is dedicated to computer system technology which gives in detail the basics of a computer system and also
describes data management and data communication concepts, which are essential to understand computer-based MIS.

Part IV presents models of the system development process, system analysis techniques and system design. This part,
basically, educates the user about the various system development phases.

Part V explores some of the challenges involved in managing information systems after these are ready for implementation
in users’ organisations. It includes topics like implementation, evaluation and maintenance of information systems. This part
also provides an insight into understanding information system planning, and information system as an enabler.

Part VI discusses several real-life MIS case studies in organisations. This part is meant to provide an opportunity to the
students to correlate theoretical concepts with practical situations. The case studies, it is hoped, will promote discussions
among the students.

The subject of MIS has always been difficult to teach and it has been equally difficult to comprehend for students
because it has not been well defined. While some authorities focus on computer technology, others devote too much attention
to management principles and functional areas.

Nowadays, MIS is considered a combination of two disciplines, namely, management and computer science. In this text,
an attempt has been made to balance these disciplines. The book has been divided into six parts, which gives a well-defined
form to the study of information systems. The book contains a good balance of theory and practice. For example, in addition
to giving a general framework to understand MIS, the text gives a great deal of attention to demonstrating how analysis and
design techniques are applied and how one may implement and evaluate a newly developed information system.




Simple and clear language has been used to make the text interesting and understandable. No background of computers
is required to follow this text, as the book has been written to satisfy the needs of various kinds of students, business
executives, consultants and professors, etc.
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Chapter

Management Information Systems:
A Framework

Learning Objectives |
After going through this chapter, you should be able to: .
e Understand why knowledge of information systems is important for business professionals '
® (Clearly understand the concept of Management Information Systems in terms of its various components |

and as an integrated system i
e Explain the concept of a system

Know about the nature, scope and characteristics of MIS

® Describe the functions of MIS




Timely and Reliable information is

1.1 IMPORTANCE OF MIS

It goes without saying that all managerial functions are performed through decision-making; for taking rational
decision, timely and reliable information is essential and is procured through a logical and well-structured method of
information collecting, processing and disseminating to decision-makers. Such a method in the field of management
is widely known as Management Information Systems (MIS).

In today’s world of ever-increasing complexities of business as well as management, every business organisation,
in order to survive and grow, must have a properly planned, analysed, designed and maintained MIS so that it
provides timely, reliable and useful information to enable the management to take speedy and rational decisions.

MIS has assumed all the more important role in today’s environment because a manager has to take decisions
under two main challenges:

* First, because of the liberalisation and globalisation, in which organisations are required to compete not
locally but globally, a manager has to take quick decisions, otherwise his business will be taken away by his
competitors. This has further enhanced the necessity for such a system.

* Second, in this information age wherein information is doubling up every two to three years, a manager has
to process a large voluminous data; failing which he may end up taking a wrong decision that may prove to
be very costly to the company.

In such a situation managers must be equipped with some tool or a system, which can assist them in their
challenging role of decision-making. The advances in Information Technology (IT) have come to the rescue of
today’s manager.

It is because of the above-cited reasons that today MIS is considered to be of paramount importance, sometimes
regarded as the nerve centre of an organisation. Such systems assist decision-makers in organisations by providing
information at various stages of decision-making and thus greatly help the organisations to achieve their pre-
determined goals and objectives. On the other hand, the MIS which is not adequately planned for, analysed, designed,
implemented or is poorly maintained, may provide delayed, inaccurate, irrelevant
or obsolete information, which may prove costly or even fatal for the organisation.

_essential for taking rational decision  In other words, organisations today just cannot survive and grow without properly
in managerial functions. Two main  planned, designed, implemented and maintained MIS. It has been well understood that
SHAbgEet ol d Binager arce MIS enables even small organisations in more than offsetting the economies of scale

— Taking quick decisions
— Processing a large voluminous data

The vital roles of an information system

enjoyed by their bigger competitors and thus helps in providing a competitive edge over
other organisations.

A basic question that comes to one’s mind is why should one study MIS? It may be a student aspiring to become
a manager, a manager working in some organisation, an entrepreneur or a professional. Nowadays, information
systems and information technology have become a vital component of any successful business and every manager
is supposed to be equipped with the knowledge of information systems and information technology. Further,
information system, nowadays, is regarded as a major functional area just like any other functional areas of a
business organisation like marketing, finance, production, and human resources, etc. Also, information technologies
including Internet-based information systems, play an increasingly important role in organisations. Today,
information systems play three vital roles for a business organisation, namely:
* Support the business processes and operations of an organisation.

* Support the decision-making by employees and managers of an organisation.

are that they support * Support the strategies of an organisation for competitive advantage.

Business processes and 3 5 ; ;
e : Thus, irrespective of your functional area (i.e. finance, human resources,

Decision making by employees  marketing, production); responsibility level in an organisation (i.e. strategic level,
and manager middle management, and or operational control level); size of the organisation in which

Strategies for competitive  you work (small, medium or large), information system is all-pervasive. However, this
advantage
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does not mean that you must be an expert in programming or other complex technologies (if you are not going to
specialise in information technology); rather you should be well aware of MIS as a system and its applications.

1.1.2 MIS - What you need to know?

Another important question is what one needs to know on this subject to be competent enough to manage the
hardware, software, data and network resources of a business and apply that knowledge for the strategic success of

the organisation.

The field of information systems encompasses many complex technologies, behavioural concepts and a large

number of specialised applications in business and non-business areas. What you need
to understand is:

+ The basic concepts of information systems and information technology;

+ The planning process of information systems;
The development process of information systems;
« Business applications of information systems for the operations, management,
and competitive advantage of a business;
The challenges in managing IT and other issues in the use of IT.

It is important to understand:

— Basic concepts of information
system and IT

— Basic applications of information

— Challenges in managing IT

Figure 1.1 illustrates the major areas that you need to know about information systems.

Fig. 1.1 Major Areas of
Information System

1.2 MANAGEMENT INFORMATION SYSTEMS: A CONCEPT

The term MIS is of recent origin. But it does not mean that organisations were doing without such a system. In fact,
MIS has been in existence since the advent of business organisations. Until recently, MIS occupied the status that
oxygen did before Lavoisier’s discovery of the gas — it was both vital and unrecognised. However, business as well
as management happened to be simple in yesteryears, whereas today both have grown to unprecedented levels of
complexity. Also as has already been mentioned, with the advent of computers and communication technology, it

has now become possible to transmit large amounts of information across long distances
cheaply and without loss of time. Thus, environmental pressures have necessitated that
information be considered as a fifth important resource along with the four traditional
resources of money, materials, men and machines. In fact, some management researchers
have gone as far as to define a manager as a transducer that transfers information to
decision. Thus, there is no denying the fact that MIS, though was very much in use

the start of the first business organisation, it

Though MIS was very much in use since

it has a refined nomenclature along with a
well designed computer based structure,
which follows the systems approach.




since the start of the first business organisation, it remained manual, very simple and

Management s about getting things done: unrecognised, whereas today, it has got a greatly refined nomenclature, along with a

through and with the people in formally

well-designed computer-based structure, which follows the systems approach.

Management Information System is an acronym of three words, viz., Management,
Information and Systems. In order to fully understand the term MIS, let us try to understand these three words.

1.2.1 Management

Management has been defined variously by different scholars. However, Koontz’s definition of management is
widely recognised and used, which runs as follows, ‘Management is the art of getting things done through and with
the people in formally organised groups’, (Koontz, 1972). However, a manager in the organisation does not get
things done through a magic stick; rather he does it by performing different functions in a systematic way. The basic
functions, which a manager performs in an organisation are listed under managerial functions.

Managerial Functions

(i) Planning,

(ii) Organising,

(iii) Staffing,

(iv) Directing, and

(v) Controlling.

To get an insight into the term Management, it would be fair to briefly discuss these basic functions of
management. Let us understand these functions one by one.

Planning
Planning is a process of foreseeing the future in advance. It bridges a gap between where we are and where we want

to be.

Today Tomorrow
(where we are) T (where we want to be)

Planning

As planning is to chart the future course of action, it should answer the following questions:
* What to do?
* When to do?
e Who is to do?
* How is it to be done?
¢ Where is it to be done?
» Why is it to be done?, etc.
Managers plan by setting goals and objectives and lay down policies, procedures, rules, programmes, budgets,
strategies and schedules to achieve the plan.




Organising

Organising is the process of identifying the entire job, dividing the job into convenient subjects/tasks, allocating
sub-jobs to person/group of persons and delegating authority to each so that the job is carried out as planned.
Managers organise tasks by dividing activities, assigning duties and delegating authority for effective operation and
achievement of goals.

Staffing

Staffing is the process of putting the right person at the right job. This function involves activities like defining the
requirements with regard to the people for the job to be done, selecting suitable persons for these positions and
training and developing them to accomplish their tasks as effectively as possible. The two functions, i.e. organising
and staffing should not be confused because of their close relationship. Organising focusses attention on the structure
and process of allocating jobs so that common objectives can be achieved; whereas staffing pertains to the people
in the jobs. Thus, organising is job-oriented, whereas staffing is worker-oriented.

Directing
The function of directing has been identified with command by Henri Fayol. However, modern management
philosophers are of the view that directing includes:
(i) Communication,
(ii) Motivation, and
(iii) Leadership.
Directing is important because in order to achieve pre-determined goals and objectives, people manning the
organisation have to be guided, motivated and led by the manager.

Controlling
Controlling and planning are the two sides of the same coin. Controlling ensures that activities are being performed
as per plans. Controlling is a process which involves:
(i) Fixing standards for measuring work performance,
(ii) Measurement of actual performance,
(iii) Comparing actuals with standards and finding out deviations, if any, and

(iv) Taking corrective actions.

Managers control the performance of work by setting performance standards and avoiding deviations from
standards.

Thus, it emanates from the above discussion that in order to get things done through people, a manager performs
the above-mentioned functions. Further, to perform these functions, a manager has to take a variety of decisions. In
other words, decision-making is a fundamental prerequisite for each of the foregoing processes. Peter Drucker has
gone to the extent of saying ‘Whatever a manager does, he does it through decision-making.” In brief, Decision-
Making is the essence of Management.

To further understand the functioning of a business organisation, let us briefly discuss management hierarchy.

Management Hierarchy

There are several ways to describe the various management levels. Although there are no concrete lines of
demarcation, one can distinguish between layers within the organisation. Robert B. Anthony described three levels
of business activities carried out in operating an organisation. These three levels, viz., Operational Control (operating
management); Management Control (middle management); and Strategic Planning (top management) are portrayed
in Fig. 1.2.

The strategic planning level determines what markets or businesses the company should be in at present or plan
to be in the near future.

The next level, management control, includes processes or functions that facilitate the management of the
processes delegated to the operational control level. An example of a management control process is production
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Fig. 1.2 Levels of
Business Activity

scheduling, where a system is established to schedule products through the various fabrication and assembly points
within a factory. The feedback from the production scheduling process enables the management to control the
operation.

The bottom level, operational control, indicates processes performed to control the basic product or services
produced by the company. It is concerned with individual tasks or transactions, such as procurement of raw material
as per the prescribed quantity and quality or selling of products to specific customers. In a bank, operational control
activities include physical sorting, recording and posting of cheques.

Jerome Kanter (1996) summarises the interaction amongst the three levels of management. At the strategic
planning level, top management establishes the policies, plans and objectives of the company, as well as a general
budget framework under which the various departments will operate. These factors are passed down to the middle
management, where they are translated into specific revenue, cost, and profit goals. These are reviewed, analysed,
and modified in accordance with the overall plans and policies, until agreement is reached. Middle management
then issues the specific schedules and measurement yardsticks to the operating management. The latter levels have
the job of producing the goods and services required to meet the revenue and profit goals, which in turn will enable
the company to reach its overall plans and objectives. The interaction has been shown in Fig. 1.3.

Policies | Plans| Budgets | Objectives

i

‘Reven'-‘; Costs|Pmﬂ‘n;)

Middle MST'ﬂgmnl :
C:Smedulea JManagem@
‘ 3

A L

e C Goods ' | Services ]Pe_

Fig.1.3

Three Levels of Management

Interaction of the Operating Management




1.2.2 Information

Information, the second component in the term Management Information System, is considered a valuable resource
required by the management in order to run a business organisation. Information is data
that is processed and is presented in a form which assists decision-makers. It may contain

an element of surprise, reduce uncertainty or provoke a manager to initiate an action. e o i daia that is processed
Whereas data (the singular being datum) is a term used for raw figures, facts, symbols,  and is presented in a form that assists

etc., that are currently not being used in a decision-making process, data usually take  decision-makers.
the form of historical records. In contrast to information, raw data may not be able to
surprise us, may not be organised and may not add anything to our knowledge.
The relation of data to information is that of raw material to finished product, as depicted in the following

diagram.

SNO04

Fig. 1.4 Relation of Data
to Information

However, the concept of data and information is a relative one. The analogy of raw material to finished product
illustrates further that information for one person may be data for another, just as a finished product from one
manufacturing division may be the raw material for another. For example, the withdrawal slip may be information
for a cashier or teller of a bank but it is raw data for the branch manager. Similarly, the role may also change over
a period of time. Thus, something may be information today but may not be information (may be data) after a
certain period of time. Because of this relationship between data and information, the two terms are often used
interchangeably.

As discussed earlier, the three levels of management perform different functions in an organisation. Accordingly, ‘
they will require different types of information. Kanter, J. (1996) has shown the different needs of information by
three levels of management over a continuum, with top management at one end and operating management at the
other (Fig. 1.4). Middle management, as always, falls in between, having some elements of both.

The type of information being utilised by each level of management (as shown in Fig. 1.5), is in accordance
with the nature of jobs performed by managers at their respective levels. For example, top level management is ‘
responsible for formulating strategies, policies and objectives for the entire organisation. This involves predicting
the future of the organisation and its environment. The information for such decisions is highly unstructured,
i.e. not well-defined. It is because of its unstructured nature that such information becomes difficult to process.
For example, it is difficult to determine with accuracy the market share of a company’s product or the extent of
its penetration in a specific market segment. On the other hand, well-defined information, which may be called
structured information, can be easily processed as in the case of operating management. This level of management
is given specific jobs to be performed and thus its information needs, which tend to be routine and repetitive, are
well-defined and known. For example, a supervisor has the monthly production schedule for a particular product,
which indicates that 150 units are scheduled to be produced for each of the next five days. He will want to review
the information that indicates the availability of raw material, labour or machines, etc., on a day-to-day basis to see
if the schedule is being met and if it is being met efficiently.

Information for planning purposes pertains to the future and thus is approximate when compared to information
required at the operating level. For example, a managing director of a company would not require the exact sales
figures (say Rs. 534634520.80), rather Rs. 53 crore would suffice. However, from future information requirements,
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one should not understand that the top management is not interested in past history and operating results. Past results
must be reviewed in light of external conditions and the market in which the company competes. The focus of top
management is on future plans and policies. Information at the operating level has to be exact, e.g. the length of a
paper pin to be produced would be 18.2 mm in length and 0.65 mm in diameter and so on. Similarly top management
requires mainly external type of information for decision-making. External information is that information whose
source is outside the operations of the company. For example, population growth in the market served by a company
or the changes in the ethnic make up of the market is external information. Whereas, the operating management
needs internal information. The internal information is a by-product of the normal operations of a business. For
example, a recording of inventory usage for the past week is typical internal information. Internal information
generally is historical or static in nature; it is also called after-the-fact data.

Management
information

Fig. 1.6

and Management Information

Information

Relation of Information

For the sake of simplicity, we have discussed Management and Information components as two different and
distinct terms. The latest thinking in the field of MIS has been that MIS is an acronym of two terms, viz., Management
Information (MI) and System (S). Thus, MIS must provide the Management Information which is required by the
managers in their decision-making. Management Information, in other words, refers to the quality of information
in terms of its timeliness, accuracy, completeness, relevance, adequacy, explicitness, etc. The information which
observes these quality parameters may be a part of the entire available information, which is generated in the
organisation. The relationship of information and Management Information may be depicted as shown in Fig. 1.6.

The characteristics of information which make it Management Information, are discussed in Chapter 3.




1.2.3 System

The term system is the most loosely held term in management literature because of
its use in different contexts. However, a system may be defined as a set of elements
which are joined together to achieve a common objective. The elements are interrelated
and interdependent. Further, every system is said to be composed of sub-systems, which in turn are made up of

other sub-systems. This may be illustrated by taking an example of a business organisation, that may be regarded

as a system and the parts of the organisation (divisions, departments, units, etc.) are the sub-systems (For details

refer to Chapter 3.) The set of elements for a system may be understood as Input, Process and Output. A system

has one or multiple input(s): these inputs are processed through a transformation process to convert these input(s)

into output(s). For example, in a manufacturing organisation, raw material is input to

a system, which is processed by using various organisational processing facilities to Open System: A system which interacts

A system is a set of interrelated and
inmm elements which are joined
together to achieve a common objective.

convert it into finished products (output). Similarly, in an information system data is mmmmmmmpﬂm
input, which is processed to convert it into information. The three elements of a system S OSRRER
are portrayed in Fig. 1.7,
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Fig. 1.7 Elements of a System

When feedback and control elements are attached to any system, to make it self-regulating and self-monitoring,
it is known as a cybernetic system (see Fig. 1.8). A man-made example of a cybernetic system is that of a Thermostat
controlled heating system which automatically monitors and regulates itself to maintain a desired temperature on
the basis of feedback it gets from the environment. Automation is introduced in engineering systems by involving
the principles of feedback and control.

. Output
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Fig. 1.8 Cybernetic System

A system cannot exist in vacuum; rather, it exists and functions in an environment. However, it is separated from its
environment by its boundary as shown in Fig. 1.9.

Several systems may share the same environment. Some of these systems may be connected to one another by means of
a shared boundary or Interface. A system which interacts with its environment and exchanges inputs and outputs is known
as an open system. A system which does not interact or exchange any of its inputs or outputs with its environment is called
a closed system. System concepts have been explained in more detail in Chapter 3.
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1.3 MIS: A Definition

Having discussed the concepts of the three components of MIS, viz., Management, Information and System, let
us now try to understand its definition. While discussing various components, it has been clearly established that
decision-making is the essence of management and for taking rational decisions, information is an essential and

vital input.

Further, to obtain information, a logical and well-defined method of information, which can be implemented by
joining certain interrelated elements is essential. Thus, if we simply combine all the above facts, we may devise our
definition of MIS as follows.

Management Information System is a

- system consisting of people, machines,
procedures, databases and data models.
as its elements. The system gathers data
from the internal and external sources
of an organisation; processes it and
supplies information to assist manager
in decision making

Management information system is a system consisting of people, machines,
procedures, databases and data models, as its elements. The system gathers data from the
internal and external sources of an organisation, processes it and supplies information to
assist managers in the process of decision-making. Here the word system implies that
MIS follows a systems approach which means a holistic approach and is based on the
concept of synergy where the output is greater than the sum of its parts. Thus, it clearly
indicates that MIS is not a single system, rather it is an integrated system where parts

(sub-systems) fit into an overall design.

A diagrammatic representation of the concept of MIS has been shown in Fig. 1.10. The purpose of MIS as
understood today, is to raise managing from the level of piecemeal steady information, intuitive guesswork and
isolated problem solving to the level of systems insight, system information, sophisticated data processing and
systems problem solving.

1.3.1 Management Information Systems and Information Technology

MIS deals with planning, development, applications and management of IT tools to help decision makers in an
organisation, whereas, Information Technology (IT), is referred to the technological side of an information system,
which is understood to include hardware, software, databases, networks, and other devices. In other words, IT may
be viewed as a sub-system of an information system. However, sometimes, it is regarded as a narrow definition of
information technology. For the sake of convenience, the term IT is also being used interchangeably with information
system. There is another school of thought which advocates that IT should be viewed as a broader concept that
describes a combination of all or many of the information systems, users and information management for the entire
organisation. However, for the purpose of this book, the term MIS is used in this broader perspective. In this book,
technology, has also been covered but not as a sole focus of MIS.
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Fig. 1.10 Concept of MIS

The concept of MIS is interdisciplinary in nature, i.e. it has borrowed its concepts from a large number of disc iplines
like Accounting, Computers, Organisations, Management, Operations Research and Behavioural Sciences, etc. (see

Fig. 1.11).
Computer science
Operations research
Accounting Behavioural sciences
Management

[ |
Fig. 1.11 Interdisciplinary
Nature of MIS

Because of its interdisciplinary nature, MIS is neither termed as a pure science nor an art; rather it is considered
as a combination of both. An information system is a logical system, which is concerned with ‘how” something
is being accomplished and thus may be differentiated from a physical system, which is the process itself and is
concerned with the content or ‘what’ is going on. MIS, in fact, encompasses both physical and information systems.
There has been a lot of debate on the issue whether MIS is more management-oriented or computer-oriented.
Though there are advocates of both the sides, MIS should be considered more of a Management subject than of
computers because of the simple logic that computers are just a tool in the hands of managers. Computers are used

for their characteristics like accuracy, speed and capacity to handle large amount of
data. Nowadays MIS finds application in all functional areas of every type of business
organisations at all levels (see Chapter 2). As has already been discussed, MIS caters
to information needs of managers in an organisation, thus its scope lies in structured
as well as unstructured type of information which could be gathered from internal as
well as external sources of the organisation. Further, with the advent of computers and
communication technology, the scope of MIS has increased manifold. Though, you will

Companies have learnt a lot after the
failure of dotcom companies in the mid-
2000 and nowadays they are moving

activities are performed electronically
and a much broader term is being used,
which is known as e-business.




still find a variety of information systems that exist which may be manual information systems, where managers
use tools such as pencils, paper or calculators to convert raw data into information. However, because of high
potential of computers and communications technology (CCT), organisations in the future would like to make use
of advances of CCT. Today, MIS is not a standalone computer-based information system; rather it is networked
where computers can exchange information quickly at a distance. Internet has further revolutionised the business
world. In fact, Internet has been the main driving force in popularising e-Commerce in 1999, and the sudden rise
of dot-com companies. The failure of dot-com Companies in the mid-2000 does not mean an end of e-Commerce
applications; rather companies have learnt a lot in the process. Nowadays organisations are moving towards digital
organisations where all business activities are performed electronically and a much broader term is being used,
which is known as e-Business.
The term e-Commerce refers to the entire online process of developing, marketing, selling, delivering, servicing
and paying for products on the Internet; the term of e-Business is a more general one and it refers to the style
of operating an organisation by making extensive use of information technology

e A ; within critical business processes, such as designing products, obtaining suppliers,
Closed System: A system which does not _ ; : Ang prod Pphe
interact or exchange any of its inputs o manufacturing, selling, fulfilling orders and providing services through the extensive
outputs with the environment. use of computer and communication technologies and computerised data. In other words

electronic business covers customer-relationship management, enterprise resource
planning, and supply chain management, etc., which also includes e-Commerce. The concepts of e-Commerce and
e-Business have been discussed in Chapter 8 and Chapter 9, respectively.

1.4.1 MIS Characteristics

A management information system has the following characteristics.

System Approach

The information system follows a System’s approach. The system’s approach implies a holistic approach to the study
of system and its performance in the light of the objective for which it has been constituted. This approach is anti-
piecemeal in nature. In other words, system’s approach, in the sense intended here, means taking a comprehensive
view or a complete look at the interlocking sub-systems that operate within an organisation.

Management Oriented

This is an important characteristic of MIS. For designing of MIS, top-down approach should be followed. Top-down
approach suggests that the system development starts from the determination of management needs and overall
business objectives. The MIS development plan should be derived from the overall business plan. Management-
oriented characteristic of MIS also implies that the management actively directs the system development efforts.
In MIS development, a manager should spend a good amount of his/her time in system design. To ensure that the
implemented system meets the specifications of the system, continued review and participation of the manager is
necessary.

Need Based

MIS design and development should be as per the information needs of managers at different levels, viz., strategic
planning level, management control level and operational control level. In other words, MIS should cater to the
specific needs of managers in an organisation’s hierarchy.

Exception Based

MIS should be developed on the exception-based reporting principle, which means an abnormal situation, i.e. the
maximum, minimum or expected values vary beyond tolerance limits. In such situations, there should be exception
reporting to the decision-maker at the required level.

Future Oriented

Besides exception-based reporting, MIS should also look at the future. In other words, MIS should not merely
provide past or historical information; rather it should provide information on the basis of projections based on
which actions may be initiated.




Integrated

Integration is a necessary characteristic of a management information system. Integration is significant because
of its ability to produce more meaningful information. For example, in order to develop an effective production
scheduling system, it is necessary to balance such factors as:

(i) set-up costs,

(i1) workforce,

(iii) overtime rates,
(iv) production capacity,

(v) inventory level,

(vi) capital requirements,
(vii) customer services, etc.

A system that ignores any one of these elements, for example, inventory levels, is not providing the management
with an optimal picture. The cost of carrying excess inventory may more than offset the other benefits of the system.
Integration in the sense intended here means taking a comprehensive view or looking at the complete picture of the
interlocking sub-systems that operate within the company. One can start developing an MIS by attacking a specific
sub-system, but unless its place in the total system is realised and properly reflected, serious shortcomings may
result. Thus, an integrated system that blends information from several operational areas is a necessary characteristic
of an MIS.

Common Data Flows

Because of the integrated concept of MIS, there is an opportunity to avoid duplication and redundancy in data
gathering, storage and dissemination. System designers are aware that a few key source documents account for
much of the information flow. For example, customers’ orders are the basis for billing the customer for the goods
ordered, setting up accounts receivables, initiating production activity, sales analysis, sales forecasting, etc. It is
prudent to capture and use this data throughout the functional areas. The common data flow concept supports
several of the basic tenets of system analysis. These include avoiding duplication, combining similar functions and
simplifying operations wherever possible. The development of common data flow is an economically sound and
logical concept, but it must be viewed in a practical light.

Long-Term Planning

MIS is developed over relatively long periods. Such systems do not develop overnight. A heavy element of planning
is involved. The MIS designer must have the future objectives and needs of the company in mind. The designer must
avoid the possibility of the system going obsolete before its time.

Sub-System Concept
The process of MIS development is quite complex and one is likely to lose insight frequently. Thus, the system,
though viewed as a single entity, must be broken down into digestible sub-systems which are more meaningful at

the planning stage.

Central Database

A central database is the mortar that holds the functional systems together. Each system requires access to the master
file of data, covering inventory, personnel, vendors, customers, etc. If the data is stored efficiently and with common
usage in mind, one master file can provide the data needed by any of the functional systems. It seems logical to
gather data once, properly validate it and place it on a central storage medium, that can be accessed by any other

sub-system.

1.4.2 MIS Functions

MIS is set up by an organisation with the prime objective to obtain management information which is to be used by
its managers in decision-making. Thus, MIS must perform the following functions in order to meet its objectives.




(i) Data Capturing

MIS captures data from various internal and external sources of an organisation. Data capturing may be manual or
through computer terminals. End users typically record data about transactions on some physical medium, such as
a paper form, or enter it directly into a computer system.

(ii) Processing of Data

The captured data is processed to convert it into the required management information. Processing of data is done by
such activities as calculating, comparing, sorting, classifying and summarising. These activities organise, analyse
and manipulate data using various statistical, mathematical, operations research and/or other business models.

(iii) Storage of Information

MIS stores processed or unprocessed data for future use. If any information is not immediately required, it is saved
as an organisational record. In this activity, data and information are retained in an organised manner for later use.
Stored data is commonly organised into fields, records, files and databases, all of which will be discussed in detail
in later chapters.

(iv) Retrieval of Information

MIS retrieves information from its stores as and when required by various users. As per the requirements of
management users, the retrieved information is either disseminated as such or it is processed again to meet the exact
MI demands.

(v) Dissemination of Information

Information, which is a finished product of MIS, is disseminated to the users in the organisation. It could be periodic
through reports, or on-line through computer terminals. Figure 1.12 depicts various functions performed by MIS.

Source User

Source

Source

Source
Source

Fig.1.12 Functions of MIS
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Can’t we do without MIS in business organisations? How did business organisations manage to survive and grow
without MIS in the past?

. What is understood by the term MIS? How does it assist managers in their day-to-day functioning?
. How would you distinguish between data and information? Can data for one person be information for another?

How?

. Discuss a Cybernetic System. Do you think MIS is an example of a Cybernetic System? Illustrate.

Discuss various activities performed by MIS in an organisation.
Briefly discuss systems approach and MIS as a system. Also discuss its nature and scope in business organisations.
Give various characteristics of MIS. Support your answer with suitable examples.

. Briefly describe the following terms:

(a) Physical system

(b) Information system AETT ARING Hnea-il

RheT
ey nf‘ﬂ.'t w1 et
(c) Interface . adama Science & Technology
(d) Boundary and environment University uibrary

(e) Cybernetic system

(f) Management control level
(g) Synergy

(h) Decision support

(i) Central database

(j) Integrated system

(k) Management oriented




. ASSIGNMENTS

1. Visit a nearby business organisation and study its MIS.

2. Classify all data items being used in Personnel Information System of your institution.
3. Study a reporting system of any business organisation.

4. List ten information systems in a business organisation.
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HOTEL STAYCOOL

The opening-up of the economy and the gradual shift in the economy from manufacturing to services has resulted in an
intense competition for survival in the hospitality industry.

Hotel Staycool is a well-known hotel situated in the heart of the city. With 15 floors and 280 rooms providing excellent
boarding and lodging facilities, it offers deluxe suites, superior single and double rooms along with services like coffee shop,
restaurants, saloon, health club, shopping arcades and convention halls. It is one of the most sought-after hotels in the city
as reflected by the fact that 1,20,000 guests stayed at the hotel in the financial year 2009-10.

The functional responsibilities of the hotel are divided into various departments, which are shown in Fig. 1.

The front office of the hotel occupies a very important position in ensuring a loyal clientele for the hotel. The job of the
front office is to interact with every outsider who steps in the hotel. The front desk takes care of all the needs of the guests.
The most important job of the front office includes making all reservations, handling check-ins and check-outs. In short, the

Case

Abbreviations used:

GM General manager

FOR Front office manager

F&B Food and beverages

HRD Human resource development
PR  Public relations

GRE Guest relation executive

FOA Front office assistant

m
Fig.1 Organi-
sational Struc-
ture of Hotel
Staycool




front office or the front desk is the interface between the hotel and the outside world. Behind the scene is a large number of
people, who perform a wide variety of functions to keep the front office running smoothly.

From the very moment a guest begins his stay in the hotel, the front office comes into the picture and interacts with the
guest on a daily basis till he leaves the hotel. The guests can be individuals or corporate guests. In case of corporate guest,
the bill is sent to the organisation sponsoring the stay. The front office comes into contact with the traveller in the following

ways.
(i) While answering queries about reservations/cancellations/modifications regarding the stay.
(i) While making reservations for the traveller. The traveller can also book the room by paying in advance.
(iii) By receiving the traveller on his/her arrival. The guest fills in the detailed personal information form, which includes
his identity, estimated duration of stay, room preferences, etc.
(iv) While making room allotments. Actual room as per the guest choice is allotted, provided it is notified as ready, by
the housekeeping department.
(v) While handling guest demands or grievances during the stay.
(vi) While making arrangements for departure of the traveller. Return tickets, taxi, payment, clearance, etc., are arranged
by the front office.
At Staycool, the basic operations of the front desk are performed by a team of three Front Office Assistants (FOAs), two
cashiers per shift (of 8 hours) and a hierarchy that goes up to the FOM.
Apart from performing the above-mentioned activities, the front office also interacts with:
(i) Accounts: Daily-reporting of transaction details.
(i1) Housekeeping: Informing about the requirements of the room, e.g. additional beds, cleaning, etc.
(iii) Management: Statistical data about the guest, e.g. socio-economic profile, nationality, etc.

QUESTIONS FOR DISCUSSION

1. Identify the data involved in the organisational activities mentioned in Hotel Staycool. What possible information can be generated by
this set of data?

2. Identify the ways in which activities are grouped in the organisation structure and discuss its impact on the information requirements of
the organisation.

3. Identify the information shared by various levels of management in Hotel Staycool organisation,

4. Discuss the possible benefits that the hotel may accrue if it decides to implement a suitable IT/IS.




Case Study 2
MIS AT SUDESH AND COMPANY

Sudesh and Company, with four plants, sixteen assembly departments, eighteen cloth-cutting centres and more than 200
machine centres has installed an integrated information system.

The operations are characterised by a nation-wide distribution network. The project moves through 38 branch offices
and 312 authorised distributors all of which maintain some inventory. Authorised distributors generate 37 per cent of the
orders but account for only 24 per cent of the sales. Most of the business is done through the branch offices.

The product line is large, products are classified into 176 family groups, representing 12,000 finished goods. Approximately
1,500 new items enter the product line annually and a similar number are discontinued.

The 12,000 finished goods require 25,000 components, of which 6,600 are carried in inventory and 18,400 are made
to order. The integrated system has already paid substantial dividends and refinements continue to increase the benefits. In
the seventies, Sudesh and Co. was achieving a 60 per cent customer service level (i.e. 60 per cent of the orders were being
delivered according to original customer request with no delays or adjusting of dates). The sales/inventory ratio was a
respectable 4.2 per cent. However, the production cost variance averaged 16.3 per cent. Clerical expenses ran up to 36 per
cent of sales.

This was not good enough in a highly competitive business. Since the primary asset a company has (in addition to high
quality reliable products) is customer service, an improvement in customer service was given top priority.

Three areas of cost control were also given high priority. They were:

(i) Production costs, especially those associated with a nationwide disbursement of inventory, must be controlled

within reasonable limits, relative to the needs of customer service.

(ii) Distribution costs, especially those associated with a nationwide disbursement of inventory must be controlled

within reasonable limits, relative to the needs of customer service,
(iii) Clerical costs in a growing business must be contained and if possible, reduced.

A computerised integrated management information and control system was instituted. By the early eighties, performance
in the following four areas of high priority greatly improved.

(i) Customer Service: Up to 72 per cent of orders were now filled as requested, as against the earlier 60 per cent,

showing substantial improvement.
(ii) Inventory Turnover: The sales/inventory ratio was 6.2, a 50 per cent increase over the previous performance. More
improvement was expected.

(iii) Production Cost Variance: This category had all but disappeared, being controlled with a 1 per cent tolerance. This
was possible because timely and accurate information now was available when needed.

(iv) Clerical Expense: The ratio of clerical expenses had dropped to 2.8 per cent, an unusual achievement in a rapidly
growing business that had to face increasing rates of clerical labour.

Of late, the company realised that they should enter into custom manufacturing, as its initial mass production techniques
had pushed it into standardised products and long product life cycles. Rigid manufacturing emphasised efficiency and low
cost, but not true customer satisfaction. Customers want quality, value and products specially tailored to their needs — at the
lowest possible price.

Custom-manufacturing uses state-of-the-art information technology to produce and deliver products and services
designed to fit the specifications of individual customers. Companies can customise products in quantities as small as one unit
with the same speed and low cost as mass production methods. In custom-manufacturing, software and computer networks
are used to link the plant floor tightly with orders, design and purchasing to finely control the production machines. The
result is a dynamically responsive environment in which products can be turned out in greater variety and easily customised
with no added cost for small production runs. Huge manufacturers can be as agile as small firms.

Custom-manufacturing systems take information from the customer and apply it behind the scenes to control the flow
of goods.



QUESTIONS FOR DISCUSSION

1. Are you impressed with the improvement in customer service, inventory turnover, production cost variance and
clerical expenses? Justify your answer.

2. How could custom-manufacturing change the way the company did its business?

3. Which activity areas were the focus of MIS: operational control, management control or strategic planning? Do you
agree with the emphasis?




Chapter

Structure and Classification of MIS

Learning Objectives
After going through this chapter, you should be able to:
e (Clearly understand the concept of a structure of MIS

® Describe the structure of MIS using multiple approaches
& Explain the classification of MIS and understand the concepts of TPS, MIS, DSS, ESS, OAS and BES
@

Understand functional information systems




MIS structure may be described
by following a variety of different

2.1 STRUCTURE OF MIS

Structure of MIS is a difficult concept to understand because there is no standard or universally accepted framework
for describing management information system. Thus, it is not simple to answer a question like what does a
management information system look like? How can one describe its conceptual or physical structure? Structure,
no doubt, determines the shape of an entity. The question, as to what does an entity
look like, should ideally speaking, be answered by giving its outline or structural

approaches: specifications. However, some entities may have well-defined outlines or other structural
 — Physical components specifications, whereas some may not. It is because of this reason that structure of MIS

— Information system is difficult to delineate. Different approaches may be used while describing an entity.
PrOSoRing m"‘“ For example, a car may be perceived in a number of different ways; by describing its

= Deaion e physical characteristics, i.e. its shape, colour, seating capacity, doors, etc., in terms of

S the component systems such as chassis, engine, ignition system, etc., and in terms of its

nal functions major use such as passenger car, sports car, etc. Each of these approaches would provide
an understanding to the person about the car. Similarly, a department may be understood
in terms of its functions like sales, advertising and market research; or by describing its organisational structure,
like marketing department has vice-president at its top, followed by marketing manager at the management control
and sales officer at the operational control level of the hierarchy. Thus, multiple approaches help in describing the
structure of an entity in a better way.
MIS structure may be described by following a variety of different approaches, such as:
(i) Physical components,
(ii) Information system processing functions,
(iii) Decision support,
(iv) Levels of management activities, and

(v) Organisational functions.

2.1.1 MIS Structure Based on Physical Components

Structure of MIS may be understood by looking at the physical components of the information system in an
organisation. The physical components of an organisational information system may be hardware, software,
database, manual procedures and operating persons. A brief description of these components has been outlined in
the following paragraphs:

Hardware
Hardware refers to the physical data processing equipment and peripheral devices. For example, Central Processing
Unit (CPU), monitor, keyboard, printer, drives, tapes, communication devices, etc.

Software
Software is a broad term given to the instructions or programs that direct the operation of the hardware. Software
could be of two types, i.e. system software and application software.

Database
The database consists of all data utilised by application software. Data is stored in files.

Procedures
Formal operating procedures, which are required to operate a system, such as manuals, are also regarded as physical
elements.

Operating Personnel

Personnel like Computer Operators, Computer Programmers, System Analysts, System Managers, etc., are the
operating people of the information systems.




Input and Output
Various physical inputs and outputs from the information system, existing in the forms like printout, reports, etc.

2.1.2 Information System Processing Functions

Information system structure can also be understood in terms of its processing functions. The functions of an MIS
explain what the system does. The main processing functions of information systems are described below.
(i) To Process Transactions: Information systems process transactions, where transaction may be defined as
an activity taking place in an organisation. For example, making a purchase or a sale or manufacturing a
product. It may be within the organisation or may be external in nature.

(i) To Maintain Master Files: Information systems create and maintain master files in an organisation. A
master file stores relatively permanent or historical data about organisational entities. For example, data
processing to prepare an employee’s salary requires data items for the employee’ s basic pay, allowances,
deductions, etc.

(iii) 7o Produce Reports: Reports are significant products of an information system. Many reports are produced
on a regular basis, which are called scheduled reports. An information system also produces reports on ad
hoc requests. These are known as special or ad hoc reports.

(iv) To Process Enquiries: An information system is used to process enquiries. For processing such queries,
the information system uses its database. These may be regular enquiries with a pre-defined format or ad
hoc enquiries.

(v) To Process Interactive Support Applications: The information system contains applications designed to
support systems for planning, analysis, and decision-making. Various types of models are used for processing

Transaction Transaction document

(i) Process transaction

Transaction data - —
Master file changes : |

Updated master file

(ii) Maintain master file

e
Fiiej rep
(iii) Process reports
Inquiry

Report

Inquiry response

(iv) Process enquiry

Decision-maker

(v) Process interactive supper applications Fig. 2.1 Information System
Processing Functions







